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ABSTRACT 


In the field of sports medicine there is need for an accurate 
measure of knee torque. If taken post-injury and compared with the 
pre-season values, this score would allow a sports medicine spe- 
cialist an objective means of determining when an athlete with knee 
pathology could return to competition. The Cybex II Isokinetic 
Exercise Unit provides such a measure. However, in a retest situa- 
tion, a variety of motivational factors may affect the effort that 
the athlete expends during the test and thus produce less than 
consistent torque values. In this case a highly motivated athlete 
may falsely appear to be at an acceptable strength level for return 
to competition and thus be placed on the playing field with a 
compromised limb. The extent to which the motivational situation 
during testing may influence peak isokinetic torque values has not 
been extensively investigated. Therefore, there is a need to 
examine the effect of motivation on maximal strength effort. 

The present study was designed using fifty male subjects 
between the ages of sixteen and nineteen years of age. These 
subjects were tested on the Cybex Dynamometer and then randomly 
assigned to five groups. The groups were retested under varying 
motivational situations: positive verbal, negative verbal, finan- 


cially rewarding, peer pressure and control. The results of the 
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retest were compared using repeated measures of analysis of vari- 
ance and covariance as specified in the 1981 BMDP IV Program. 

It was found that the motivational environments did not 
Significantly alter the results in the tape-recorded, high verbal 
motivation; the tape-recorded, low verbal demotivation; or the 
money motivation groups. However, when the subjects were sur- 
rounded by peers during the retest situation, and the peers were 
giving vigorous verbal encouragement, there was a significant 
increase in strength performance. 

The hypothesis on reducing inhibition to increase strength is 


in part supported by. this study. 
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CHAPTER 1 
STATEMENT OF THE PROBLEM 


Introduction 

Sports Medicine is a rapidly growing and developing discipline 
in the Canadian sporting community. The unique health care needs 
of the athlete are being increasingly recognized and accepted by 
the public, physicians, exercise physiologists, and sports thera- 
pists. The pre-season medical examination, which at one time was 
either optional or unstandardized, is now very comprehensive and 
includes a thorough battery of medical tests, as well as a wide 
range of strength tests (51). 

Within the area of strength testing, many devices have been 
used and are continually evolving to improve this form of examina- 
ELOne Originally, strength testing was limited to a subjective 
evaluation by a therapist providing manual resistance to a variety 
of movements that the athlete might be required to perform (26). 
More recently, specialized equipment and instrumentation have been 
developed to permit a more precise evaluation of muscle strength 
about different joints ae at various joint angles. 

One such instrument is the Cybex II Isokinetic Exercise Unit 
(Cybex). The Cybex employs the principle of accommodating resis- 


tance combined with constant speed of movement, making it an iso- 
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kinetic exercise devise (31, 75). The accomodating resistance 
specific to this apparatus is provided by an electro-mechanical 
breaking mechanism, which also accounts for the very accurate and 
reliable measures of torque (53, 78, 80). The Cybex limits the 
maximum angular velocity of the resistance arm to a specific selec- 
ted speed, from zero degrees to three hundred degrees per second 
@ilperss, S64egnyS) . Near maximal muscular effort throughout the 
complete range of movement of a joint is possible and a written 
record of the resistance torque provided by the resistance arm 
(which equals the effort torque produced by the muscle and limb 
segment) is provided (18, 35). 

The level of resistance provided and recorded by the Cybex is 
totally dependant upon the level of output or force directed 
against the resistance arm by the subject. Even in this setting, 
the evaluation of maximal effort on each effort must be determined 
by observing the recorded values of peak torque and noting if there 
is a smooth progression in peak torque values (indicating maximum 
output) or an irregular series of peak torque values indicating a 
sub-maximal and inconsistent effort (47). Investigations have 
indicated that it is improbable that a subject can produce a series 
of similar sub-maximal effort curves with less than ten percent 
variation in peak torque (4, 35). 

One commonly recorded parameter in the pre-season medical 


examination is peak isokinetic torque for knee flexion and _ knee 
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extension. This test is carried out because the knee is a very 
commonly injured joint and the torque values observed in a _ pre- 
season test provide an objective measurement of maximal knee 
flexion and knee extension strength which can then serve as a 
baseline for determining adequate muscular strength for returning 
thes eitidi vidualeacome:ulIMactivaty following tam injury: ieteis fa 
commonly accepted, although rarely written standard in sports 
therapy, that the decision to return to the playing field is made 
for an athlete with an injured knee when maximal peak isokinetic 
torque values on the Cybex are within five to ten per cent of pre- 
seasom values "(2198264)46)). 

The role that motivation may play in these maximal effort 
strength tests for the recovering athlete has been given minimal 
consideration, if not totally ignored. Actual strength scores 
obtained on the Cybex may reflect the degree to which the subject 
is motivated to expend maximal effort in a retest situation. inga 
positive motivational environment, a subject may record higher 
scores than would the same subject in an environment that did not 
stimulate the subject to perform with a similar effort. Conse- 
quently, a highly motivated athlete may be retested following an 
injury and subsequent rehabilitation program, and may score within 
five per cent of his pre-season test score, but his actual physical 
strength may not be within five per cent of that observed pre- 


season. Thesresulity;, in this situation; couldpbehthatythe athlete 
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would be returned to practice and competition prematurely. 


Purpose of the Study 


The purpose of this study was to examine the ability of normal 
individuals to exert maximal strength efforts under different moti- 
vational situations. More specifically, the study attempted to 
determine if peak isokinetic torque values during two retest situa- 
tions using the Cybex were: 

1) greater with tape-recorded, high verbal motivation, 
and/or greater with monetary motivation, and/or peer pressure moti-— 
vation than torque values observed during a standard test situa- 
Ealeley, Yekala.e 

2) less with tape-recorded, low verbal motivation than 


the torque values observed during a standard test situation. 


Delimitations 

The study was restricted to the following: 

1. One speed on the Cybex (thirty degrees per second) (35, 
Bye4) 4 

2.) lestingetextencion®™of CNetrightie knee Pyointyeeans action 
Attributedae primarily? «toy econtraction Cla ethe: | quadriceps 
muscle group. 

3. Examination of fifty males between sixteen and nineteen 


years of age, with no history of knee pathology. 
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4. A single five minute familiarization session on the Cybex 
apparatus, performing the specific reciprocal knee 
extension-flexion movement, immediately prior to the first 
Lest. 

5. A brief practice period at the beginning of each test 
Situation during which time the subjects reacquainted 
themselves with the apparatus by performing five submax- 


imal knee extensions and knee flexion efforts (35, 36). 


Limitations 
1. The precision of torque records was limited to the recor- 
ding accuracy of the Cybex II Isokinetic Exercise Unit 
manufactured by the Lumex Corporation of New York. 
2. The ability of each subject to exert a maximal effort 
during each test situation and the individual subject's 
perception of maximal effort were beyond the control of 


the investigator. 


Definition of Terms 

14 Isokinetic Exercise: concentric work performed at a con- 
stant speed on a single channel Cybex Exercise Unit. ‘itetey “Se eisr her 
tance provided accomodates to the effort expended against the 
resistance arm by the subject. 


Pak Peak Torque: the maximum torque exerted within the range 
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of movement, where torque equals force times distance and the 
torque record is provided by the Cybex. 

2% Motivational Situations: the subject was instructed to 
exert maximal effort throughout the test routine while selected 
music was played over a stereo system: 

(a) Standard Motivation: during the test sequence a 
tape recording of standard verbal instructions and encourage- 
ment was played. The encouragement offered was moderate and 
was delivered in a tone of voice just above normal. This 
Standard instruction tape recorded was accompanied by another 
tape recording of unobstrusive background music (fifteenth 
century Praetorius); 

(b) Tape Recorded, Low Verbal Motivation: during the 
test sequence, tape recorded, low verbal instructions and 
encouragement was played. The encouragement offered was mini- 
mal and was delivered in a normal tone of voice. Tape recor- 
ded background music which was considered to be of a solemn 
nature was played (Chopin's Nocturnes); 

(c) Tape Recorded, High Verbal Motivation: during the 
test sequence, tape recorded, high verbal instructions and 
encouragement was played. The encouragement offered was in a 
loud, shouting, demanding, coach-like tone of voice. The tape 
recorded background music played during the test sequence was 


of a vigorous and exciting nature (Sex Pistols); 
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(d) Monetary Motivation: during the test sequence, tape 
recorded instructions and music were similar to the tape 
recorded Standard Motivation Instructions. During the test 
sequence, verbal feedback was provided on how close the sub-— 
ject was to earning money and how much; 

(e) Peer Pressure Motivation: during the test sequence, 
tape recorded instructions were played. These instructions 
and music were similar to the tape recorded Standard Motiva- 
tion Instructions. During the test sequence, five members of 
the same group stood in front of the subject being tested, as 


shown in Figure 1, providing verbal and visual encouragement. 


Hypothesis 


The following null hypothsis were investigated: 

The peak isokinetic torque values recorded on the Cybex II 
Isokinetic Exercise Unit for the quadriceps muscles showed the 
following: 1) no statistically significant differences between the 
tape recorded, high verbal, the monetary and the peer pressure 
motivational situations and the standard situation, and; 2) no sta- 
tistically significant difference between the tape recorded, low 


verbal motivational situation and the standard situation. 
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Figure 1. Peer Pressure Motivation 
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CHAPTER II 


REVIEW OF THE LITERATURE 


Researchers and clinicians have long struggled with the task 
of accurately measuring strength parameters of the human body (82). 
Conventional strength testing apparatus has utilized modified 
Spring scales or strength dynamometers such as the Hand-Grip Dyna- 
mometer and the Back and Leg Dynamometer. The Cable Tensiometer 
has appeared extensively in the literature as a versatile and an 
accurate device for measuring strength (9, 10). 

In his text on applied measurement in physical education, 
Montoye (58) stated that the measurement of strength is time con- 
suming. Furthermore, testing can cause minor strains as the result 
of the expenditure of maximal effort and, consequently the safety 
of the person being tested is dependent, to a great extent, on the 
degree of expertise of the testor. Although maximal voluntary 
muscular strength is an often used parameter, the safety measures 
adopted by the tester(s) has rarely been discussed. 

Beginning in the late 1960's, the Lumex Corporation of New 
York marketed a new approach to strength measurement with the 
introduction of the Cybex Isokinetic Exercise Unit (Cybex) (4, 16, 
VO 21a) S27, 35a SOmmCS ly 470850 FESS IG! F662 HtOS Os, BOS AMAZE 
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Prior to 1967, the literature clearly pointed toward the need 
for a scientifically acceptable apparatus for measuring strength 
CeOb es Sil, TAS 7b ewe Figure 2 illustrates a Cybex Isokinetic 
Exercise Unit Speed Selector, Recorder, and Dynamometer. 

Isokinetic strength training equipment includes centrifugal 
and friction devices (Mini-Gym), hydraulic devices (Orthotron) and 
the Cybex, which is an electro-mechanical device (47). The Cybex 
is currently the most versatile dynamometer and is the one most 
commoniyausedsan, the sliteraturem@os, "54.99 55,°"00, 67, 30). The 
Cybex has been demonstrated to provide reliable, valid and objec- 
tiLVerinformacton mews tilcamvanierysOrmcestOnSs> eli Rmeo) comme, /S, 
SUE 

The Cybex was originally designed for strength testing about 
the knee joint and much of the published literature having used 
Cybex testingerercrcutowcnemanees joint (18, 215823, .627 gos), 36, 
Tjpew 5.) 104,00, /2). selnisatesting can be related to twortactors; 
1) the knee is one of the most commonly injured joints; and, 2) 
knee extension-flexion testing is simple to conduct. In the mea- 
suring of quadriceps and hamstring strength, the literature states 
that the slower speed setting on the Cybex should be used. With 
speed settings higher than thirty degrees per second, the optimal 
mechanical position of the joint is passed before maximal tension 
can be reached. An appropriate speed setting for strength measure- 


ments with the Cybex is thirty degrees per second (28, 53). 
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Figure 2. 


The Cybex II Isokinetic Exercise Unit 
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The Cybex has a fixed axis about which rotation occurs. Opti- 
mally, the knee also represents a fixed axis. Unless the two axes 
coincide, the Cybex cannot accurately measure torque about the 
knee. When testing the muscles about the knee with the Cybex, most 
researchers support the position suggested by the Cybex manufac- 
turer (35), that when testing, it is important to ensure that the 
axis of the lever arm be aligned with the joint being examined (28, 
85, Rah, S59 -624R78) 4 

During testing, it is important that the remainder of the body 
be stabilized. The following body segments have been restrained in 
other investigations: the pelvis - to prevent pelvic tilt (32, 
72); the upper torso - to be held to the seat back (28); some have 
suggested that the arms be crossed (28), others have suggested that 
the subject grip the sides of the chair (35); and the free thigh 
and the thigh of the tested leg should be well secured (28, 79). 
Seudder ~(72))ilGin ihisYstudy.of torque curvestatithe okneetejoint; 
considered it necessary to use backrest inserts on the Cybex chair 
to accommodate for femur length variations. With this modification 
Scudder (72) was able to maintain a standard distance between the 
edge of the table and the back of the subject's leg and still had 
the axis of the knee and axis of the Cybex coinciding. 

Since there is some individual difference in the optimal knee 
joint angle for obtaining peak torque isometrically, Murray et al. 


used isokinetic measures of strength for obtaining strength mea- 
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sures (60). The most common measurement made from the torque curve 
is peak torque, which is the highest point on the curve regardless 
of joint ankle (38, 41, 54, 57, 68). These values may be expressed 
in absolute values, foot-pounds of torque (41, 43, 53, 54, 63). To 
achieve maximal scores, the subject should be given a brief 
familiarization or warm-up (35, 36) on the Cybex and then be in- 
structed to perform three maximal effort extension/flexion cycles 
of the knee joint (44, 57). The highest value of the three is used 
as the peak torque value (37, 72). Scudder (72) suggested that the 
subjects may be tested every day, while Jones (37) suggested that 
testing on alternate days provides a more adequate recovery time. 
The question as to whether motivation plays an important role 
in muscle testing is unanswered. Whether the level of motivation 
developed by the tested subject, either positively or negatively 
influences the scores obtained during a test sequence is of consi- 
derable practical importance. During a muscle test or when at-— 
tempting to have a patient initiate or amplify a particular move- 
ment, it is a common practise in physiotherapy for the therapist to 
offer words of encouragement as motivation, while the activity is 
being performed. Whether this positive environment created by the 
therapist enhances work output from the patient or whether rein- 
forcement is a factor in the maximal testing of non-pathological 
conditions has not been considered in the available literature. 


Caldwell (5) and Clark (7) stated that a motivated individual 
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will score significantly higher than will an individual who is not 
motivated. Simonson (73) considered motivation to be the largest 
uncontrolled variable in muscle testing for strength and added that 
this is particularly true in the case of untrained individuals. 
Borg et al. (3) agreed, stating that a demotivated individual will 
produce submaximal scores. 

Ikai and Steinhaus (33) demonstrated that human maximal 
strength is linked to psychologically induced inhibition, attri- 
buting increased maximal strength performances te a reduction in 
inhibition. When considering the testing of maximal strength of 
muscles, Jones (37) stated that one of the most obscure variables 
of muscle testing was motivation. 

The indiscriminant use of subtle verbal statements or encour- 
agement has long posed the question of their effect on the relia- 
bility of strength measures. 

Despite the fact that it has long been recognized that motiva-— 
tion may play a significant role in strength measure parameters, 
few researchers have openly approached the issue (70). Moffroid et 
al. (53) clearly stated) that) consideration, must. be. given. to motiva- 
tion when a subject is performing a maximal effort. Some resear- 
chers support the statement that motivation plays a critical role 
inethe scores,obtainedsdurinesmusclestestings (S,e0557/,n33,900, O34 


70, 73), but do not have scientific evidence to support this posi- 


tion. 
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Despite the belief that motivation is directly related to 
strength, in many of the studies examining motivation and strength 
testing, motivation has not been observed to be an important factor 
in the outcome of the test scores (37, 69, 84). In 1962, Jones 
(37), using a custom made cable tensiometer device, found that the 
maximal isometric strength score was reliable, regardless of the 
motivational situation. In testing grip strength, Tyan (69) obser- 
ved that motivation did not effect the strength scores. Schenek 
(70) using cable tensiometry on the knee extensors, found no 
increase in strength scores when offering the subjects motivation 
by way of positive feedback on their previous test. Wilmore (84) 
suggested that supramaximal performance results from the breakdown 
of psychologically inhibitory barriers or positive motivation. 
Yet, this study, using bicycle testing and motivation, found no 
significant positive gains with motivation. 

Currently there exists a gap in knowledge as well as a gap 
between existing knowledge and clinical practice. The examination 
of motivation in conjunction with isokinetic exercise has not been 
reported in the available literature. Despite the fact that the 
literature does not support the suggestion that motivation plays a 
role in maximal strength effort, clinicians continue to use motiva- 
tion, particularly verbal motivation, in the hope of improving the 
subject's or patient's effort. 


It has been established that the Cybex provides a_ standard, 
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reliable means of accurately measuring peak torque at the knee 
joint during the knee extension-flexion cycle (53, 78, 80). An 
investigation using the Cybex Isokinetic Exercise Unit was conduc- 
ted to determine whether positive motivation could significantly 
increase peak strength measures during voluntary maximal effort 
and, conversely, whether negative motivation could significantly 
decrease peak strength measures during a voluntary maximal effort. 
Such information is crucial if therapists are to appropriately 


rehabilitate patients and return them to previous endeavors. 


16 


a auptnd dni nina ieoetenah | 


ae | 
apn t's- atone ins: annie So gntts 


i” 608 ee) oh —s 
anbiS Aee set) oatoaned-ahinbioe! sete? oat gntew noi sogtti 


vy fidanti2ae:= bai nose Ov dt20Q sedaady eniwroseb ae ’ 
eens tay gn somanay dgnetat tosq ouawaat 


7 : 
»' 


120% te’ aes 


{ ys : 
satan he ideso aecter Leen weniayen tetiudw 6 ¥ sso bos 


; 
“ a G vs id mihare! enazsa 3 es toeb 
' 2 the { BRE i”) Lake ee Low co) ae 19. 2 ven fa Bel He 'i 2¢ sey. ye 


, cud 
evahyvmrdity. 1h Letaveo As auth Seer rua tive 


via 


ain 


(tathbeoarges 09 Oe 
. “ a ‘igs ; ars 
ips. 2001 V599 4 agit vaieser "ets 2206) foq aay shia ot 


i; 


CHAPTER IIT 


METHODS AND PROCEDURES 


The Cybex II Isokinetic Exercise Unit (Cybex), was utilized to 
examine the peak isokinetic torque values produced under five 
motivational situations. Established Cybex testing procedures (18, 
ZV; 23, 2h, 28ig8on Sorms7 595359045008, 72), werepiollowed) through 
testing and recording of peak torque values of the right quadriceps 


muscle group. 


The Sample 


Fifty male subjects between the ages of sixteen and nineteen 
years of age with no history of knee pathology were examined in 
this study. Each subject signed an "Informed Consent Form" (Appen- 
dix tedA)e The subjects were told nothing about the motivational 
situation except that they were to come to be tested three times 
and that they were to follow instructions. Following the initial 
test (standard motivational situation), the fifty subjects were 
ranked from strongest to weakest on the basis of peak torque 
strength scores. These ordered subjects were then systematically 


assigned to groups in the following manner: 
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1. strongest subject Group A 
2. next strongest subject Group B 
3. third strongest subject Group C: 
4, fourth strongest subject Group D 
5. fifth strongest subject Group E 
6. sixth strongest subject Group E 
7. seventh strongest subject Group D 
8. eighth strongest subject Group C 


9. etcetera 


These five groups of ten subjects each were then randomly assigned 
(by drawing from a hat) to test groups: Group 1 - Standard; Group 
2 - Tape Recorded, Low Verbal Motivation; Group 3 - Tape Recorded, 
High Verbal Motivation; Group 4 - Money Motivation, and Group 5 - 
Peer Pressure Motivation. Figure 3 shows the division of the 
subjects into five equal groups of ten subjects each and outlines 
the time sequence of testing. A one-way analysis of variance was 
utilized to compare the mean peak isokinetic torque values of the 
five groups on knee extension to ensure that there was no stastis- 
tically significant difference between the five groups following 
the anitial test. Hada Statistically significant »F-radio™ been 
observed (P < 0.05) in the random group assignment, then the random 
grouping would have been redone until a non-statistically signifi- 


cant F-ratio would have been observed. 
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50 VOLUNTEERS 


DAY ONE STANDARD TEST 
(@ZES tao) ’ om. 
é y ’ 1 1 { 
GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 
STANDARD LOW VERBAL HIGH VERBAL MONETARY PEER PRESSURE 
REINFORCEMENT REINFORCEMENT REINFORCEMENT REINFORCEMENT ## REINFORCEMENT 
n= 10 n=10 n= 10 n= 10 n= 10 
l | 
DAY FOUR STANDARD LOW VERBAL HIGH VERBAL MONETARY | |PEER PRESSURE 
(TEST 2) {REINFORCEMENT REINFORCEMENT] |REINFORCEMENT| |REINFORCEMENT| | REINFORCEMENT| 
: ore 
DAY SEVEN STANDARD LOW VERBAL HIGH VERBAL MONETARY PEER PRESSURE 
(TEST 3) |REINFORCEMEN REINFORCEMENT 


Figure 3. 


REINFORCEMENT| |REINFORCEMENT REINFORCEMENT| 
—————— 


Time Sequence Events Flow-Chart Followed During Testing 
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The Test Environment 

Testing was carried out in a three meter by six-meter room in 
the motor learning laboratory in the Physical Education Centre at 
the University of Saskatchewan, Saskatoon. Figure 2 shows the 
Cybex Unit set up at one end of the room along with the portable 
Sony tape recorder which was placed on the unused Cybex seat. This 
recorder was used for instructions. At the other end of the room 
was a Sony stereophonic tape player with four speakers positioned 
on opposite sides of the room and directed toward the Cybex Unit as 


shown in Figure 4. This recorder was used for music. 


The Test Procedure 

The subjects were secured in the standard Cybex testing chair 
as shown in Figure 5, with the seat back angled at thirty degrees 
past vertical to provide a hip angle of approximately 120 degrees 
(6, 15, 23, 35, 72). <A cross-the-shoulder racing car harness was 
utilized to secure the subjects upper torso to the seat back 
(Figure 5) and an eight centimeter wide strap (15, 28, 35) was 
Secured across the distal”one third of *the right thighs All prac- 
tice and testing efforts were performed at an angular velocity of 
thirty degrees per second (28, 38). The resistance pad was secured 
just proximal to the ankle (Figure 6) with the strap below the bulk 
Greethiewcaltemuscumaturen¢o2,, 3), 0n72). Positioning of the pad 


enabled each subject to still have full dorsiflexion and plan- 
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Figure 4. 


Sony Stereophonic Tape Player and Speakers 
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Figure 5. 


Cybex Testing Unit With Subject Secured 
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Figure 6. 


Right Leg Secured to Resistance Bar, Free Leg Restrained 
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tarflexion at the ankle. The left ankle was secured to the chair 
leg as shown in Figure 6. The subject completed the test with his 
arms crossed on his chest and his back remaining firmly against the 
back rest, as ensured by the torso harness (6, 32). 

Priong.,to ¢thesstandard-test, .a fives minute tfLamidiarizataon 
period with the Cybex was allowed and the subjects completed a 
maximum of five submaximal practice efforts to serve as a rehearsal 
and a warm-up to the upcoming maximal effort test. The subjects 
were then given standard verbal instructions to perform three 
maximal effort knee extension efforts as quickly as possible (37, 
72). The first retest group was the standard motivation group; the 
second retest group was the tape recorded, low verbal motivation 
group; the third retest group was the tape recorded, high verbal 
motivation group; the fourth retest group was the monetary motiva- 
tion group; and the fifth retest group was the peer pressure moti- 
vation group (Figure 1). 

All fifty subjects were retested three days after their ini- 
tials test. Each subject within a group was examined in an iden- 
tical environment and according to the criteria established for the 
group to which the subject was assigned. The subjects were tested 
a third time in an identical manner to which they were tested, the 


second time. This was done three days following the second test 


day (Figure 3). 
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The Cybex recorder was calibrated daily at thirty degrees per 
Second using a twenty kilogram weight on a forty centimeter long 
force arm (Appendix B), and adjusted so that the isokinetic torque 
curve produced corresponded closely with the standard torque curve. 
This procedure is the one recommended by the Cybex Isokinetic Unit 


manufacturer. 


ihepotatustacaL Analysis 


Following the initial standardized test and random assignment 
. of subjects to groups, a one-way analysis of variance was used to 
determine whether there was a statistically significant difference 
between the mean peak torques of the five groups (20). 

The test mean of the standard group was compared with the 
pretest scores of the standard group. 

The score from the two test situations for each group were 
averaged together to provide one criterion test score for each 
subject. This mean was used for comparison with the standard group 
which served as the control in the analysis of variance for each of 
the test situations. 

A one-way analysis of variance and covariance with repeated 
measures was used to analyse the single test data. The BMDP IV 
Program (20) was the program used. A t-test that was within the 
BMDP IV Program was used to compare all group means with each 


other. In this method of data analysis, each group acted as its 
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own control. Thus, the slight differences between the 


standard 


scores was eliminated from the experimental error. The data was 


tested at the .05 level of Significance. 
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CHAPTER IV 


RESULTS 


The purpose of this study was to determine the effect of 
motivation on maximal torque output of the knee extensors on the 
Cybex Isokinetic Exercise Unit. A sample of fifty males between 
fifteen and nineteen years of age was examined. 

Appendice D shows the group means observed for the five test 
groups. 

Following random assignment of subjects into groups a one-way 
analysis of variance was used to compare the scores on the standar- 
dized situation (20). There was no statistically significant diff- 
erence between the five groups at that time. 

Table I shows the mean scores and standard deviations within 
each test group in the standardized test situation and the mean of 
the test situation. 

Figure 7 shows the mean torque values and standard deviations 
within each group in the standard and the mean of the test situa- 
tions. 

Within the BMDP program, a comparison was made between the 
pretest scores of the standard group and the test mean of the 


standard group. This test showed no significant difference between 


those groups. 
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Table I. Mean Scores (ft.-lbs.) and Standard Deviations Within 
Each Test Group in the Standard and the Mean of the Test 
Situations. The figures in brackets indicate the stan- 


dard deviation. 
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Figure /. 


Mean Torque Values (ft.-lbs.) and Standard Deviations 
Within Each Group in Control (C) and the Two Test Situa- 
tions. T is the average of Test 1 score and Test 2 score 
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es 


The method used for the statistical analysis of the data was 
repeated measures of analysis of variance and covariance as_ speci- 
fied in the 1981 BMDP IV Program (20). The control scores were 
used aS a covariant in this data analysis. 

Table II shows the probabilities for the t-values for the 
adjusted group means between the five groups. 

A statistically significant difference was found between the 
peer pressure group and the standard group. The difference between 
the money motivation group and the standard approached statistical 
Significance. The high tape-recorded verbal and the low tape- 
recorded verbal motivation showed no significant difference from 
the standard or control. 

There was however, a statistically significant difference 
between the peer group and the low verbal motivation group. The 
money motivated group showed a statistically significant difference 


from the standard at the P < .06 level of significance. 
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Table II. Probabilities For the t-values For the Adjusted Group 
Means Between the Five Groups 


LOW 
STANDARD VERBAL 


1.000 
LOW 0.8670 1.000 
VERBAL 


HIGH 0.5061 0.4284 
VERBAL 

0.0570 
! 


0.0196 


HIGH 
VERBAL 


MONEY PEER 


0.0506 0,2248 1.000 
0.0184 Oro! 0.6407 1.000 


STANDARD 


CHAPTER V 


DISCUSSION 


The purpose),of this study was to determine the effect: >that 
various forms of motivation, both positive and negative, had on 
peak isokinetic torque forces at the knee joint as recorded by the 
Cybex II Isokinetic Exercise Unit. 

It was shown in the results that based on the pretest scores, 
there was no significant difference between the five randomized 
groups. It was also shown that there was no significant difference 
between the pretest score of the standard group and the test mean 
of the standard group. Therefore the test means of the four test 


Situation groups were compared with the standara mean. 


The Tape-Recorded, Low Verbal Motivation Group 


The torque values for knee extension that were recorded by the 
group that received tape-recorded, low verbal motivation did not 
vary significantly from the standard group. Since this form of low 
motavationerdid snot msignificantlymlowerroriichangessthevestrength 
scores, it will not be discussed as it related to the other groups. 

Despite the fact that the low motivation group was treated in 
a way that lacked the enthusiasm of the high motivation test situa- 


tion or even the standard test situation, strength scores were not 
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significantly lower in this environment. The null hypothesis "there 
is no significant difference between the tape-recorded, low verbal, 
motivation situation and the standard situation", was not rejected. 

This finding is in agreement with other studies that report 
that motivation has not been observed to be an important factor in 
the outcome of test scores in studies using motivation and strength 
testing (37) 695470. 882452 

Schenck (70) and Jones (37) found that strength scores im- 
proved in the non-motivated and the motivated groups. These stu- 
dies cited did not try to demotivate the subjects within the groups 
nor did they offer feedback or encouragement. 

In the "demotivated" group in this study, the test situation 
was similar to the non-motivated environment in the Schenck (70) 
and Jones (37) studies. This fact may-account+for@aesimi lareetack 
of significant difference from the standard group. 

Other, more subjective reasons for the lack of significant 
difference, could exist. Perhaps the demotivational environment, 
using only a five minute auditory stimulus was not truly demotiva- 
tional. The excitement of being a part of an experiment and have 
scores recorded on a machine, may have provided a positive enough 


effect to outweigh the attempt at demotivation. 


The Tape-Recorded, High Verbal Motivation Group 


The group that was given tape-recorded, high verbal motivation 
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was not significantly different from the standard (P=.5). 

Despite the fact that there was high verbal motivation (in 
contrast to the lower verbal motivation of the previous group), the 
fact that it was tape recorded possibly made it less forceful and 
less stimulating and therefore almost paralleling the tape- 
recorded, low verbal motivated group. Comparing the results. ob- 
tained with this group with the results obtained with the peer 
pressure group, it seems reasonable to assume that strength perfor- 
mance may have improved if the verbal motivation had been live. 
This fact may have served to reduce the psychologically induced 
inhibition to control the strength output and therefore may have 
given increased strength scores as suggested by Ikai et al. (33) 
and Wilmore (84). 

However, the results of this test situation are in agreement 
with those found by Jones (37). Jones (37) found that encouragement 
by the experimentor did not have a significant effect on the 
strength performance of already highly motivated normal subjects. 
Schneck (70) also found that motivation in the form of information 
of previous results did nothing to increase strength performance 
measures. 

The null hypothesis, "there is no significant difference bet- 
ween the tape recorded, high verbal motivation situation and the 


standard situation", was not rejected. 
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The Money Motivated Group 


The group that was’ given money motivation did not vary signi- 
ficantly from the standard group. The probability for a difference 
Wasm.OD/. 

A subjective observation that was made during the testing of 
the individuals within the money group was that it appeared to be a 
large incentive to doing well. In a unique way, this strong ten- 
dency towards significance may support the hypothesis of Wilmore 
(84) and Ikai et al. (33), that the potential for immediate finan- 
cial reward may be incentive enough to reduce a _ psychologically 
induced inhibition that would limit the strength output measures. 

The null hypothesis, "there is no significant difference bet- 
ween the money motivation situation and the standard situation", 


was not rejected. 


The Peer Pressure Motivation Group 


_The group that was given peer pressure for motivation did vary 
significantly from the standard. 

This finding can be partially explained by the work done by 

Ikai and Steinhaus (33). These authors reported that the expres- 

sion of human strength is generally limited by psychologically 

induced inhibition. The great stimulus offered by having five 

enthusiastic peers in the room might very well reduce inhibitions 


and allow an increased performance. Wilmore (84) supports Ikai et 
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al. (33) in his hypothesis that anaerobic strength measurements may 
be increased if the motivating environment is enough to reduce the 


subject's inhibition towards maximal performance. 
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CHAPTER VI 
SUMMARY, CONCLUSION AND RECOMMENDATIONS 


It was hypothesized in this study that motivation would not 
vary the peak isokinetic strength performances of normal healthy 
subjects. In three of the four test groups, the null hypothesis 
was not rejected. Both high verbal and low verbal tape recorded 
motivation, and monetary motivation did not alter strength perfor- 
mance from the standard motivational situation. However, when the 
subjects being tested were surrounded by their peers, screaming 
encouragement, the strength performance of the individuals did 
Significantly increase. 

The theory proposed by Ikai and Steinhaus (33) on reducing 
inhibition to increase strength is supported in part by this study. 
The peer pressure motivational situation is considered by the 
author to have been the most stressful and thus the most effective 
at reducing inhibition. 

In a follow-up study it would be recommended that the motiva- 
tional situation become more extreme. Background noise or encour- 
agement should be made much louder and more extreme. Financial 
motivation should be increased. These factors might influence the 
individual being tested enough to reduce their inhibition suffi- 


ciently to allow them to exert more force on an isokinetic strength 
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test. It would be further recommended that the number of partici- 


pants in each group be increased. 
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INFORMATION TO POTENTIAL SUBJECTS 


AND 


INFORMED CONSENT FORM FOR RESEARCH STUDY 
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Information to Potential Subjects 


The testing will be done during three sessions and will take 
about one hour for each subject. The sessions will be three days 
apart and will be at the same time each day. 

If you agree to participate in this study you will be asked to 
perform no exercise other than walking for a least thirty minutes 
prior to the test. 

When you arrive in the test room you will be asked to sit in 
the Cybex chair where you will have straps placed around your right 
ankle to connect you with the testing machine. You will be firmly 
secured in the chair by means of a race-car seat-—belt harness and 
other restraining straps. 

During the first test sequence you will be given a five minute 
familiarization period with the Cybex Unit. Tape recorded instruc- 
tions will be,played to you following the brief warm-up period. 
The remaining two test situations will be similar to the first 
familiarization test period. All instructions and encouragement 
will be played to you on a tape recorder. 

Following the exercise session, you may find that the tested 
leg feels very weak and unstable. This sensation is only temporary 
and will disappear within two hours. 

The purpose of this information is to assure that potential 


subjects understand the affects to which they will be exposed if 
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they agree to participate in the study. If you have any questions, 
please discuss these with the investigator before you sign the 
Informed Consent Form. 

Should you so choose, you may end your participation in this 
study at any time without being required to explain your reasons 
for withdrawal. 

All personal information given to the investigator during this 


study will be regarded as confidential. 
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Informed Consent Form For Research Study 


dis , hereby give my consent to 
participate in a research study on the Cybex Isokinetic Exercise 


Unit, the general plan of which has been explained to me. 


I fully understand as it has been explained to me that by 


notice given to the undersigned investigator that I may withdraw 


from this research project any time that I may elect to do so. 


Date Participant's Signature 


I hereby certify that I have given to the above individual an 


explanation of the contemplated study and any possible side 


effects. 


Investigator's Signature 
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APPENDIX B 


CALIBRATION CHART 
AND 
TECHNIQUE FOR THE STANDARDIZATION 
OF THE 


CYBEX II DYNAMOMETER 
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RECORDER 
SCALE 
SELECTOR 


360 


180 


30 


360 Scale *30" 70 lbs on arm yields 180 ft’ lbs (5 Major Divisions) 


180° Scale *31" 32.5 lbs on arm yields 90 ft lbs (5 Major Divisions) 


Calibration Chart = Isokinetic Apparatus 


LEVER ARM WEIGHT CALIB. TORQUE 
INPUT 
Inches* Pounds Foot Pounds 
30 70 180 
Si B25 90 
33 5 20 


CALIBRATION POINTS (mid-scale) 


GRAPH 
RECORDING 
PEAK 


5 Major 
Divisions 


5 Major 
Divisions 


20 Major 
Divisions 


30 Seale *33" 5 lbs on arm yields 20 ft lbs (20 Major Divisions) 


*Distance 


from, centers ol GYBEX inputeshare to center of oi 


(lever arm length). 
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Procedure: 
1. Select Recorder Range scale (0-30, 0-180 or 0-360). 
2. With Speed Selector ON at 5 RPM and Recorder ON but no torque 
applied to input shaft: 
a) Select #4 position on Damping control. 
b) Select slow chart speed (2mm/sec). 
c) Align stylus with baseline of chart paper grid using Zero 
Adjustacontrol. | 
d) Check to see baseline does not shift when range scale is 
changed. Plus or minus small division of change on the 30 
scale is acceptable. Baseline shift can be corrected by 
adjusting with a small screwdriver the potentiometer be- 
hind the cap marked ZERO on the front vertical panel of 
the recorder case. 
3. Attach proper amount of disc weights to T bar as per above 


calibration. Check accuracy of weights first as a 25 1b. weight 


bo 


may be off as much as 1/2 1b. from its indicated value. A 


1/2 1b. weight may be off 1/4 1b. Use correct weight value. 


4. Dynamic calibration is done by manually lifting weighted T bar 
to vertical position above dynamometer, then allowing it to 
swing down until weights contact the floor. As weighted arm 
passes the horizontal, it is applying the specified torque. 


The graph recording will show this value as the maximum point 
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on the curve. If this point is above or below the correct 
torque value, adjust the recorder and make it read the correct 
value by turning the appropriate (30, 180, 360) potentiometer 
behind the plug on the front of the case of the recorder using 
a small screwdriver. Turning the pot clockwise will decrease 


the reading and counterclockwise will increase it. 
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APPENDIX C 


INSTRUCTIONS UTILIZED DURING TESTING 
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Standard Set of Instructions 


"After the following brief instructions you will be given the 
command to begin. This test is the same as the trial you did last 
day. You are being asked to perform three all out knee straight- 
ening and knee bending movements done in rapid succession and as 
fast as possible. These movements are to be done through a full 
range of movement; that is, take your leg all the way out straight 
and then bend it back in under the table, three times. 


Cross your arms on your chest; 


Get ready; 
Begin! 
Harder ! 
Let's Go! 


Last time!" 
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Tape Recorded, Low Verbal Motivation Instructions 


"Following these instructions please begin. This test is the 
Same -asShyour® first etrial. Please do three successive knee 
Straightening and knee bending routines. 

Cross your arms on your chest and begin the repetitions when- 


ever you are ready." 


eis el 7e92 aLat « bigou pacely anobigvisen. eeads § Pan a 
oor! Nbenpawe demic ob atee  .<eied cant? as ran i 
-oanetane gatbaed sans bas gi Ltr, 


-nedw anortiivetyer aria niosd bie Thded> qugy AO Berta =e ames’ 


7 hear ste ees 


Tape Recorded, High Verbal Motivation Instructions 


"After the following brief instructions you will be given the 
command to go. This test will involve the same three knee 
straightening and knee bending strength movements which you did in 
the gestandard @testerrials You must repeat these three strength 
movements in rapid succession and the activity must be performed as 
fast as possible three times. 


Cross your arms on your chest. 


Get Ready! SET! GO!!! 
PUSH HARD! PUSH HARD! PUSH HARD! 
PULL BACK! . PULL BACK! 
HARD! HARD! HARD! KICK OUT!! 
PUSH £ePUSHie BPUSHY) gebUSHies RUSH! 

COMEBACK! COMEBACK! COMEBACK! 

WORK HARDER!! WORK HARDER! ! 

LAST TIME! ! 


CO! {7 GO! ES GOl COMMS Got 
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Money Motivation Instructions 


"This test is the same as the trial you did last day. You are 
being asked to perform three all out knee straightening and knee 
bending movements done in rapid succession and as fast as possible. 
These movements are to be done through a full range of movement; 
that is, take your leg all the way out straight and then bend it 
back in under the table, three times. 

This time, however, you will be encouraged with money. The 
harder you work, the more money you can make. For every tiny 
sequence on the graph paper that you can improve your score over 
your last test, you will be paid one dollar. The dollar bills on 
the table in front of you are yours if you can improve your  pre- 
VLOUS trial Score. 

Cross your arms on your chest and begin whenever you are 


ready." 
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Peer Pressure Motivation Instructions 


"After the following brief instructions you will be given the 
command to begin. This test is the same as the trial you did last 
day except that you will have some encouragement from some of the 
rest of your group. You are being asked to perform three all out 
knee straightening and knee bending movements done in rapid succes- 
Sion and as fast as possible. These movements are to be done 
through a full range of movement; that is, take your leg all the 
way out straight and then bend it back in under the table, three 
times. 


Cross your arms on your chest; Get Ready; Begin!" 


60 


. » Pari | ~ ri hi) omwl a at: — 
5% id Bi Oye 6D ae see ee — 


ie 


. 


: - 
’ : > 4 y “Ic 
464 vette of Lidw vo!) aaobfaufaea: tsi aniwol os ‘eds 79974" . 
\ aA : ay = 7 y 
ui beh uoy Units 48) ob ones wits Of Yor pte — ttged Oa) Dommeee—- 
' , ; a ic ‘i 
oid 26 enon mou) Sreamansteoans andes aig [STW eg ta nysone. Yeh ; 
; ar 
we ile setity mio reoan oy ‘Dysiae : Let’ w%6. vol Bre te pee io se61 a 
1s i 
vi sabe ecoentvenm palbpad, sant tie ctroesdgierae eons 
arte od df sis Basin seem advanecg #@ fond ap bee note ; 
‘fe gel tucy sige ~ab 24d vomembeeg ae egnes Line a aguows 


it peleas “3 Tahoy hi. stead of haed esede Ora tly 335e 500 "oe 
‘ 
f 7 
enare 7 
; ae ©. 
4. f : _ 
“Hbeo tam) Gisaqa Gude wo beets iy enqne ) 
.) ie j 
7 
- 


APPENDIX D 


RAW SCORES FOR THE FIVE 


GROUPS IN EACH TEST SITUATION 
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Peak Torque Values (ft.-lbs.) of Knee Extension in the 


Standardized Motivation Group 


Motivational Motivational 
Test One Retest Two 
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eak Torque Values (ft.-lbs.) of Knee Extension in the Tape 


Recorded, Low Verbal Motivation Group 


Motivational Motivational Motivational 
Test One Test Two Mean 


* Subject Withdrew 
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Peak Torque Values (ft.-lbs.) of Knee Extension in the Tape 


Recorded, High Verbal Motivation Group 


Subject Standard Motivational |Motivational Motivational 
Number Test Test One Test Two Mean 


4 128 138 130 134.5 


* Subject Withdrew 
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Peak Torque Values (ft.-lbs.) of Knee Extension in the 


Money Motivation Group 


Standard Motivational Motivational Motivational 
Test Test One Test Two Mean 


65 


it tf: sOkErs th eouh Zp (gedls. 33) om 
eS a a 7 - = 
Gans MoI en 2 Te yovor! 


| : ii 
: : } 
eno tte oso . tanalias _ J upebaveek ace 


metals | - or zu! qt seal? : 
r 7 bh. 
| ee 2 aes a a EE 


Aa ine fst | Oe) 2 
——" a — oe eatin name tie se —— ee 
“a. “|! a 
aunt, a ees ee ee | ae. 
i | gat | wm. | 


OO | IN a er oe a 


ai 


Subject 
Number 


Peak Torque Values (ft.-lbs.) of Knee Extension in the 


Peer Pressure Group 


Standard Motivational Motivational Motivational 
Test One Test Two 
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